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Final Exam: 	Semester I 	 Academic year: 	2015 
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61'2  	 Tt'Aiothr,4-ioi? 5 6 1 0 1 1 0 

1) nn-tnunin,olmwtaitiliu (Slurry) 'HI Zinc sulphide (ZnS) 01,ifl-na.rouli,vt.ha31 4090 ks/m3 ltrtY-1 

(fl-na.rinnutiu 995 kg/m3 tor,fniLvitio 0.76 mPa.$)toulioltalf15@l11111.1 Shell and leaf Rf4~JtNt1Yl~ldn 15  

n' 	10 m2 115:',nolAcm imm@li,Luu6min-i5nwlflTrii vinm-nlikiaiitinlm@lCiau 40 kPa 350 kPa 

louliinallunl5n501.fild 15 'oil ilatlkfiLimmlaiwtalula (Filtrate) 2.5 m3 Tit- i:711Z1vilnim@llon 

fi-rLoiliwinAlooluni5fm\wilii 350 kPa LtItinai 45 Lai litivivoialldJunilLAinmoliEliiIrtrilim5 

1.8 m3 ififr-riLPuaolunilt,fin 350 kPa vtitiaenriu rhyruoll;ivinm@liibliquoT) (Incompressible) ilflT11.1 

Intl 0.6 inta.naliallinutil'19iarillim@vri5atania 200 kg/m3 

1.1 (25 fiziaru) 
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1.2 (10 At'LLIA!) vnnli317a -1lu1no15mni5iilrim11at,eln@4  30 td riti LwrVilif1.1.ifyi5A).1Li11.011,1 1 5@IJ 

(Operating cycle) L'Itaviilo 

1.3 (5 fizALIA1) 6dtivim@BuiuNainni511i'uaAmi@LiAllinaihm-i5tMlA'n1.411aAltiniwn@IAlci ' -iiir,lavi@ 
IfiLlailAnuiliiVi LotnaTitkIlum5kwiltil-ru@d -1115 
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ii@ 	Ththr,4-4-) 5 6 1 0 1 1 0 

2) (15 flzwini) Peeler centrifuge filter vhAlmolinu centrifuge etilvill1m,vtuviaiminnal,fini5frruL 

huff-mmu-ruNLA'nluntniin5o1 tetiviTumlovanuini5n5an@l Peeler centrifuge filter slIfi5fli11101 

6ht-ilillau 0.2 m TFC21/216 1̀-gil/Tuuan 0.4 m 5vPUI1551 0.5 m Souni5vnJUrd@Jmvn5in5@1 2000 rpm 11-11tili 

luni5m@lai5ataimilmonoltAlerieiflyavitnutiu 4250 kg/m3 11.11,1141iim-nliwoutiti 995 kg/m3  m'imi 

wra 0.76 mPa.s lotw-rulLm7nwm-roNtAnn5NI-57i 0.15 m ii'TvitioWtoi'mallm@lifilifilfl'n2A-luvru 

6.75x101°  rn-1  LAinn@liim715,n111.1 0.74 H'ildhi.rvii114-ilvr1t 1.60x1011  m/kg 
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3) (20 finalti) tiln5iq,11mIn5ruon .trooLhmi-ruclutInailtnulu (DO 3.0 m. liLthrtInlalatrunr, (Batch 

reactor) 1)-1tii5tillh'riiuiluiairwm@li,vim FivoilltritTn-rumiu 6-Straight blade turbine (6BF)i.iii Shape 

factor: S1 = 1/3, 52 = 1/3, S3  = 1/4, 54 = 1/5, S5 = 1/12 Liar, 56  = 1 IiiirilnalltiliNimi Baffle 4-1inu 4 ur,h4 
louluirytnn,FaiitwmaiLl-mu 45 rpm Nan-150inw-attiallipim lArtr"WIT111141,11ll,1:11.1t,602,:f1T11.11,1110 6tIN 

?iTuNaLautlh'fncti 27&i-11,1J'EnALLTJalmi3Jii@uatn15[Atru (Percent of conversion) 6n1015Liwill.rh'iliu14-ifio 

(Limiting reactant) vilti 

Degree of conversion, % 0 50 100 

Density of mixture, kg/m3  894 970 1004 

Viscosity of mixture, Pa.s 0.067 0.727 104 

viinnalluni5vinl6i-Tiana-amtrhwidlk-Inna-ntirtuniNni .dlivinninvwnimitifluniTtiTityiEnui 
am; Tm.r1711616'11-rtrtitwiTtimani1Alivticluni5viului rnu 
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4) 1iln7uIth/51n5r,u@n 	
v 	

u
~

(D) 3.0 m.1/1AuqUnn14-4oa-150tiviiEir,vin (Volatile 

organic compounds) @an -inui 01E1 VH111-1F15@t1 MOM arvion-ruumu 6-Straight blade turbine (6BF) 

Shape factor: Si = 1/3, S2 = 1/3, S3 = 1/4, S4 = 1/5, Ss = 1/12 aat So = 1 licirilnalltiovij@li Baffle 

4-it7u 4 dm 	 995 kg/m3 m-r-arvrii9) 0.76 mPa.s 665a5c17 0.07 N/m 

frIllrouiLdru 1.92 kg/m3 m-ranirtivi 0.02 mPa.s e.iTu Sparger 

@inifi 0.6 mm '')E1'V15-1n-1Ivia 510 m3/h 	 0.3 m/s tlar,fill 

Truoimiilrimth 	 wmo'imlltsl@lo-in-ifiltnililFil 475 W/m3 

4.1 (10 findm) etiuloi,d'uT@TtAINu-in-wri7i@@nin Sparger 	ilion-nt Flooding 6tiNIA1@5@lnifilut1l 
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5vTothr,41$1-1 5 6 1 0 1 1 0 

41 (15 fitutiti) 2{o7i.itrilli0915` 1.14@la -milviatfiLlmv1lvw (Air holdup) uat41,1i7irmuol@l@lnifi9i@ 

mthErd3L-1X15 a7ii-uvi-ilo 
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(10 	tiln-311r4oLlUmln52.-uonlru-ioLAnlukItiNiini5 (Laboratory mixer) InnoLhe,i-rt,111.16nall 
niulu (Di) 160 mm.i,Latiio$i'lluilon-mvuu 3-blade propeller vuloi,kmilultainall (D0 ) 40 mm. 

Baffles lillunl'ilinwiri-411-ui,wr,nailuniNaL thNarmiinw-iltio@numutiln-nainnalvo--1 Irld19j14111.1 

lutinmuntilu (Di) 640 mm. ltitTolinuviy.gi'mfl-lia.fthwu 750 rpm 

(p) 1040 kg/m3 	(p) 6.8 mPa.s 

A@lifri5n-ntwawdalvvia- villu6ln-yonnoLgni,Lattiln-netrulo3lcilailgioh Baffles ilfYilLf16v1E1M5161-1 

Tuvrimiim (Dynamics similitude) Reynolds' number um Froude's number Tolluilon-naioliii-it,91Enritt 
f1'lwtafrinit,575mnolluvZon7u Liatfilm-aroiloali (Kinematic viscosity) /1@,9 

TolmaerrilintailnTortnoLgn 
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.1 
6) M1,111H/M1 Silica gel Tinotitasiitititignaili,Qau (dr ) 0.5 mm. MTarvrou,titi (pp) 2200 kg/m3  umlufl@hiti 

liuioditmi- utitignailnlEilti (do) 500 mm. tl''nfl'illritgItl (Epb) 0.38 Vuil5r,11JM11.1?,1111@11,10c11 (Lpb) 600 
mm. aate,inoinnriaetAliim-mvruiLdru (p) 1.33 kg/m3  m`naxwilo (p) 0.022 mPa.s WIf191@1.1 -11I1@lflO A'1J11 

W-11,11,101/21@lifIlM1111.1N11WaldULI 1,1^1@tWMT13.41,illat1:1111A"U1111/11,1,111 

6.1 (15 fir,Lun) iiNovilqaunThrio Fluidization flT11.11^1ILITNVINI (emf)fl'i11.1Q1/1@ll'Ul (Lmf) Fl2'I1.Il52r7t4111 

T@1@in1931 (Umf) Lo.arrilikiaminni51vimmoinifusi-ruvuo (APrif) 37"wilLyill 

5 6 1 0 1 1 0 
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6.2 (5 fnavuu) vinflmnfiravr6-rtmoinifiN1 0.1 m/s m7'natlaminni5ivinal@1n1fiehuvuo i7wi-iLviiio 

6.3 (10 nutru) flT-11.11,q -i1T1417-1 611@1@inliqhql iivhWi'Lwaimnit Bubbling ((Lib) Slugging (Urns) tt,at 

Pneumatic transport (Ur,) iiiii,vi-isto 
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